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Human papillomavirus (HPV) is the most common sexually transmitted
infection in the United States, and persistent HPV infection is strongly asso-
ciated with risk of cervical cancer and genital warts. The recently approved
quadrivalent HPV vaccine targets the HPV strains responsible for approxi-
mately 70% of cervical cancers and 90% of genital warts. It is also effective
in reducing the incidence of HPV-related conditions, especially when given
prior to exposure to HPV. The vaccine is recommended for all girls aged 11 to
12, with catch-up vaccination for women up to age 26; and most insurance
plans cover the vaccine. A second bivalent HPV vaccine is currently pending
approval by the US Food and Drug Administration. HPV vaccination reduces
the incidence of HPV-related cancers and precancerous lesions in the United
States and abroad, though decisions regarding implementation of vaccination
remain.
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Human papillomavirus (HPV) is the most common sexually transmitted
infection in the United States with approximately 80% of women having
acquired an infection by the age of 50.1 Although most HPV infections

clear, persistent HPV infection is strongly associated with risk of cervical cancer
and genital warts. The recently approved quadrivalent (types 6, 11, 16, and 18) HPV
vaccine targets the HPV strains responsible for approximately 70% of cervical
cancers and 90% of genital warts. It is also effective in reducing the incidence of
HPV-related conditions, including cervical intraepithelial neoplasia (CIN) grades I,
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II, and III; adenocarcinoma in situ
(AIS); vulvar and vaginal neoplasia;
and genital warts, especially when
given prior to exposure to HPV. The
vaccine is recommended for all girls
aged 11 to 12, with catch-up vaccina-
tion for women aged up to 26; and
most insurance plans cover the vac-
cine. A second bivalent HPV vaccine is
currently pending approval by the US

Food and Drug Administration (FDA).
HPV vaccination reduces the incidence
of HPV-related cancers and precancer-
ous lesions in the United States and
abroad, though decisions regarding
implementation of vaccination remain.

HPV Infection
The human papillomavirus is a DNA
tumor virus that causes epithelial pro-
liferation at cutaneous and mucosal
surfaces. More than 100 different
types of the virus exist, including ap-
proximately 30 to 40 strains that in-
fect the human genital tract. Of these,
there are oncogenic or high-risk types
(16, 18, 31, 33, 35, 39, 45, 51, 52, and
58) that are associated with cervical,
vulvar, vaginal, and anal cancers, and
non-oncogenic or low-risk types
(6, 11, 40, 42, 43, 44, and 54) that are
associated with genital warts.2 HPV
16 is the most oncogenic, accounting
for almost half of all cervical cancers,
and HPV 16 and 18 together account
for approximately 70% of cervical
cancers.3 HPV 6 and 11 are the most
common strains associated with geni-
tal warts and are responsible for ap-
proximately 90% of these lesions.

High-risk strains of HPV are now
well established as the causative agents
responsible for cervical dysplasia and
cervical cancer.4 The American Cancer

Society estimated 11,150 new cases of
invasive cervical cancer in the United
States in 2007 and about 3670 cervical
cancer deaths that same year.5 Al-
though cervical cancer as a cause of
death in the United States has drasti-
cally declined over the past 50 years
due to Papanicolaou testing, it is still
the second leading cause of cancer-re-
lated death in women worldwide. There

are 510,000 women diagnosed with in-
vasive cervical cancer per year world-
wide and 288,000 deaths, with approx-
imately 80% of these cases in the
developing world.6 In addition to cervi-
cal cancer, HPV has also been impli-
cated as etiology for other less common
genital cancers, including vulvar, vagi-
nal, and anal carcinomas.7,8

Low-risk strains of HPV are respon-
sible for anogenital condyloma or
genital warts. Although not a life-
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threatening condition, genital warts are
a major cause of morbidity as well
as psychosocial distress and embar-
rassment for many patients. Approxi-
mately 1 million new cases of genital
warts are diagnosed in the United
States each year, of which 70% are
estimated to persist beyond 4 months.9

Several treatment options are avail-
able for persistent genital warts; how-
ever, none are uniformly successful.
Recurrence rates vary tremendously,
from 5% to 65% depending on treat-
ment modality.10

The HPV virus is transmitted
through direct skin-to-skin contact.
Although infection is most often
spread through penetrative vaginal or
anal intercourse, other types of sexual
contact can transmit HPV, and infec-
tion has been reported in self-reported
“virgins.”11,12 Most HPV infections are
acquired within the first years of
sexual activity, as demonstrated by a
study of 603 college students, in which
it was found that approximately 40%
of HPV infections are acquired within
2 years of the first sexual experience
(Figure 1).11 The risk of infection is

The American Cancer Society estimated 11,150 new cases of invasive cervi-
cal cancer in the United States in 2007 and about 3670 cervical cancer
deaths that same year.
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Figure 1. Cumulative incidence of human papillomavirus (HPV) infection from time of first sexual intercourse
(n � 94) among women in Washington State, 1990-2000. Vertical bars, 95% confidence intervals at 12, 24, 36, 48,
and 60 months. Reprinted with permission from Winer RL et al, “Genital human papillomavirus infection: incidence
and risk factors in a cohort of female university students," American Journal of Epidemiology, 2003, Volume 157,
Number 3, pp. 218-226, by permission of Oxford University Press.

RIOG0007_04-15.qxd  4/15/08  4:53 PM  Page 3



Human Papillomavirus continued

4 VOL. 1 NO. 1  2008   REVIEWS IN OBSTETRICS & GYNECOLOGY

proportionately related to number of
sexual partners, which has been
demonstrated in several studies.11,13,14

Condoms can decrease the risk of
transmission of HPV; however, the
extent of this protection has not been
fully elucidated.1 It should be noted
that women having sexual contact
with men who use condoms are still
at risk of acquiring an infection, as
condoms are not 100% protective.
Given that a large proportion of in-
fections are without noticeable symp-
toms, most individuals are unaware

that they have HPV, and can unknow-
ingly transmit the virus to others.

Studies on the natural history of
HPV infections have shown that in
young women, the vast majority of
HPV infections are transient. A study
of college-age women showed that
approximately 70% of women with
HPV infections became HPV negative
within 1 year and as many as 91% of
them became HPV negative within
2 years, with a median duration of in-
fection of 8 months.13 Certain HPV
types, such as HPV 16, are associated
with increased rates of persistence;
however, in the previously mentioned
study, the 24-month clearance of HPV
16 was 72%. Thus, the majority of
these infections clear. Other factors
associated with persistent HPV infec-
tion include age older than 30, parity,
infection with multiple HPV subtypes,
immunosuppression, smoking, and
oral contraceptive use.15

The risk of HPV infections that do
not clear is persistence and progres-
sion of cervical epithelial abnormali-
ties. Early HPV infections may be
manifest by mild changes in the cervi-
cal epithelium, which can be detected

by Papanicolaou testing. Cytologic
changes in the squamous epithelium
are termed squamous intraepithelial
lesions (SILs) and can be character-
ized as low grade or high grade.
When diagnosed by histology, HPV-
associated changes are termed cervi-
cal intraepithelial neoplasia and are
graded from 1 to 3, depending on the
depth of abnormal cells. CIN 1 in-
cludes mild dysplasia and condyloma
(anogenital warts) and includes lesions
in which only one third of the depth
of the epithelium is abnormal. CIN 2

or moderate dysplasia includes lesions
with abnormal proliferation of up to
two thirds of the epithelium, and in
CIN 3, which includes severe dysplasia
and carcinoma in situ (CIS), the entire
epithelium is abnormal.16  Similar
grading exists for vulvar intraepithe-
lial neoplasia (VIN 1-3) and vaginal
intraepithelial neoplasia (VAIN 1-3).

Cervical intraepithelial neoplasia
caused by HPV can clear without
treatment, but the rate of clearance
varies according to the severity of the

lesion; high-grade lesions have a
greater rate of progression to cervical
cancer (Figure 2). Sixty percent of CIN
1 lesions are likely to regress sponta-
neously, 10% are likely to progress to
CIN 3, and only 1% is likely to
progress to invasive cancer. For CIN
3, these numbers are quite different:
approximately one third of these
lesions are likely to regress, and the
rate of progression to cervical cancer is
greater than 12% if left untreated.17

Just as the acquisition of HPV is
highest among young women, the
prevalence of abnormal cervical cytol-
ogy is also highest in younger women
(Figure 3). In a study that looked at
Papanicolaou test results of more
than 80,000 women ages 10 to over
70, the rate of SIL was highest in the
subgroup aged 10 to 19.18 Although
the majority of these lesions will clear
spontaneously, the risk of progression
of cervical lesions is increased with
earlier age of sexual activity. This was
demonstrated in a case-controlled
study of 206 women with CIN and
327 women with invasive cancer in
which the relative risk for CIN and in-
vasive cervical cancer increased with
decreasing age at first intercourse. For
example, the risk of invasive cervical
cancer was 5 times higher among
women who reported first intercourse
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Figure 2. Human papillomavirus (HPV) clearance versus progression. CIN, cervical intraepithelial neoplasia.

Studies on the natural history of human papillomavirus (HPV) infections
have shown that in young women, the vast majority of HPV infections are
transient.
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before the age of 18 as compared with
those who were 22 years or older.19

Thus, younger age at first intercourse
is not only related to increasing rates
of cervical abnormalities in young
women, but a higher risk of progres-
sion to cervical cancer.

HPV Vaccine
In June 2006, the FDA approved the
first vaccine against HPV. Gardasil®
(Merck & Co., Inc., Whitehouse Station,
NJ) is a prophylactic quadrivalent vac-
cine against HPV types 6, 11, 16, and
18 made from noninfectious viruslike
particles (VLPs) and it is given as a se-
ries of 3 injections over a 6-month pe-
riod (at 0, 2, and 6 months). The vac-
cine targets the 4 HPV types that
together cause 70% of cervical cancer,
AIS, CIN 3, VIN 2/3, and VAIN 2/3
cases; 50% of CIN 2 cases; 35% to 50%
of all CIN 1, VIN 1, and VAIN 1 cases;
and 90% of genital warts.

The efficacy of Gardasil was demon-
strated in 4 large, randomized, phase II
and III studies that enrolled a total of
20,541 women aged 16 to 26. The pri-
mary endpoints measured in these tri-
als were precancerous lesions (CIN)
grade 2/3 and AIS. These endpoints
were chosen given their relatively
greater prevalence and known status
as immediate precursors to invasive

cervical cancer. Women were enrolled
regardless of baseline HPV status, and
73% were HPV negative to all 4 sub-
types at enrollment. The remaining
27% had evidence of infection with at
least 1 of the HPV subtypes, but only
7% had evidence of exposure to more
than 1 HPV type. Thus, 93% of partic-
ipants were negative for at least 3 of
the 4 HPV subtypes. The primary goal
was to study the effect of the prophy-
lactic vaccine on HPV-naive women,
and thus the primary study population
was women who were HPV naive to
the relevant HPV strain, who remained
HPV negative until 1 month after the
vaccination period, received all 3 vac-
cine doses, and had no protocol viola-
tions (per-protocol efficacy treatment
group). Secondary analysis looked at
the efficacy of the vaccine in all sub-
jects enrolled on day 1 regardless of
HPV status who received at least 1 dose
of the vaccine. This secondary analy-
sis approximated the impact of giving
the vaccine to the general population
of American young women.

In a combined analysis of the data
from all 4 clinical trials, the efficacy
of the quadrivalent vaccine in the per-
protocol group was 99% against HPV
16/18–related CIN 2/3 or AIS. Specifi-
cally the efficacy was 100% against
CIN 2, 98% against CIN 3, and 100%

against AIS. By HPV type, the vaccine
prevented 99% of HPV 16–related
lesions and 100% of HPV 18–related
lesions.20 Protection against genital
warts caused by HPV types 6, 11, 16,
and 18 was likewise high, with the
vaccine preventing 99% of these in-
fections. These efficacy results reflect
the tremendous impact of vaccinating
girls and adolescents before sexual ac-
tivity and prior to exposure to HPV.21

The analysis of the intent-to-treat
populations in the Gardasil trials also
demonstrated a significant reduction
in CIN 2/3 and AIS lesions, even in
women with prior exposure to HPV, in
those who deviated from the protocol,
or in those who did not complete the
full vaccine series. In this group, the
quadrivalent vaccine showed an effi-
cacy of 44% for HPV 16/18–related
CIN 2/3 or AIS. When broken down
by lesions, it prevented 50% of CIN 2,
39% of CIN 3, and 54% of AIS
lesions. By HPV type, 42% of HPV
16–related lesions were prevented, and
81% of HPV 18–related lesions.20 These
data show that although the benefit of
the vaccine is clearly highest when
given to an HPV-naive population,
there is still a significant reduction in
HPV-related precancerous lesions
when given to the general population
regardless of HPV status. There was
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Figure 3. Histology of squamous intraepithelial lesions. CIN, cervical intraepithelial neoplasia; CIS, carcinoma in situ; HSIL, high-grade squamous
intraepithelial lesion; LSIL, low-grade intraepithelial lesion. Reprinted with permission from Bonnez W.16
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no evidence that the vaccine had any
impact on the natural history of pre-
viously acquired HPV infections.20

Data from 3 of the trials of the
quadrivalent vaccine have been ana-
lyzed to look at vaginal and vulvar
lesions, and show similar rates of

efficacy as for cervical lesions. In the
per-protocol HPV population, the
vaccine was 100% effective at pre-
venting HPV 16/18–related VIN 2/3
and VAIN 2/3 over a 3-year follow-up
period. In the intention-to-treat pop-
ulation, the vaccine was 71% effective

against HPV 16/18–related VIN 2/3
and VAIN 2/3 and 49% effective
against these lesions regardless of
HPV type (Table 1). These data show
that the quadrivalent vaccine is effec-
tive at preventing vulvar and vaginal
lesions associated with HPV 16 and

Table 1
Primary Analysis of Efficacy Against Human Papillomavirus 

Type 16 and 18–Related Cervical Intraepithelial Neoplasia Grade 2/3 
and Adenocarcinoma In Situ

Vaccine (N � 10,291) Placebo (N � 10,292)

Efficacy (95% CI)n Cases Rate* n Cases Rate*

Per-protocol susceptible population†

HPV 16/18–related CIN 2/3 or AIS 8579 1 � .1 8550 85 .4 99% (93-100)
By lesion type

CIN 2 8579 0 0 8550 56 .3 100% (93-100)
CIN 3 8579 1 � .1 8550 51 .2 98% (89-100)
AIS 8579 0 0 8550 7 � .1 100% (31-100)

By HPV type
HPV 16–related 7455 1 � .1 7265 73 .4 99% (92-100)
HPV 18–related 7450 0 0 7381 18 .1 100% (78-100)

Unrestricted susceptible population‡

HPV 16/18–related CIN 2/3 or AIS 9729 3 � .1 9737 121 .4 98% (93-100)
By lesion type

CIN 2 9729 1 � .01 9737 77 .3 99% (93-100)
CIN 3 9729 2 � .01 9737 75 .3 97% (90-100)
AIS 9729 0 0 9737 10 � .1 100% (55-100)

By HPV type
HPV 16–related 8502 3 � .1 8497 103 .4 97% (91-99)
HPV 18–related 8383 0 0 8410 25 .1 100% (84-100)

ITT populations§

HPV 16/18–related CIN 2/3 or AIS 10,291 142 .5 10,292 255 .9 44% (31-55)
By lesion type

CIN 2 10,291 82 .3 10,292 163 .5 50% (34-62)
CIN 3 10,291 99 .3 10,292 162 .5 39% (21-53)
AIS 10,291 6 � .1 10,292 13 � .1 54% (�30-86)

By HPV type
HPV 16–related 10,291 134 .5 10,292 232 .8 42% (28-54)
HPV 18–related 10,291 8 � .1 10,292 42 .2 81% (59-92)

Each woman counted only once in each applicable row. 
*Cases per 100 person-years at risk.
†Women with at least 1 follow-up visit post–dose 3: 8492 vaccine vs 8462 placebo for analysis of HPV 16/18 endpoints; 7401 vs 7203 for analysis of
HPV 16 endpoints; 7381 vs 7314 for analysis of HPV 18 endpoints.
‡Women with at least 1 follow-up visit post–dose 1: 9348 vaccine vs 9406 for analysis of HPV 16/18 endpoints; 8165 vs 8200 for analysis of HPV
16 endpoints; 8151 vs 8209 for analysis of HPV 18 endpoints.
§Women with at least 1 dose and at least 1 follow-up visit post–dose 1: 9841 vaccine and 9904 placebo.
95% CI, 95% confidence interval; AIS, adenocarcinoma in situ; CIN, cervical intraepithelial neoplasia; HPV, human papillomavirus; N, number
randomized to group; n, number in specified population.
Reprinted from The Lancet, Volume 369, Ault KA et al, “Effect of prophylactic human papillomavirus L1 virus-like-particle vaccine on risk of cervical
intraepithelial neoplasia grade 2, grade 3, and adenocarcinoma in situ: a combined analysis of four randomized clinical trials," pp. 1861-1868, Copyright
2007, with permission from Elsevier.
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18, and over time may contribute to
decreased incidence of vaginal and
vulvar invasive cancers.

In addition to the efficacy of the
quadrivalent vaccine against the HPV
subtypes that it is formulated for
recent analysis of the data from the
phase III trials demonstrated that the
vaccine also offers cross-protection
against other viral subtypes that are
not in the vaccine. This finding is not
surprising because the HPV family of
viruses shares many proteins. Among
the study population of HPV-naive
women, the efficacy of the quadriva-
lent vaccine against CIN 1 to 3 or AIS
due to 10 oncogenic nonvaccine HPV
types (31, 33, 35, 39, 45, 51, 52, 56,
58, and 59) was 27%, and efficacy

against CIN 2/3 and AIS against the
same 10 HPV strains was 38%.22 These
data are the first to show a substantial
reduction in cervical lesions caused by
10 nonvaccine HPV types that together
cause about 20% of cervical cancers
worldwide. This cross-reactivity may
provide additional protection to young
women who are vaccinated with the
quadrivalent vaccine.

Currently, the duration of protec-
tion of the quadrivalent vaccine has
been demonstrated for up to 5 years,
but its duration beyond that is not yet
known. Immunogenicity studies have
shown that the antibody levels peak
after the third dose, fall by 1 log over
the next 18 months, and then level
off.23 Antibody levels are maintained

at or above the level seen with natural
infection for the approximately 5 years
of follow-up analysis currently avail-
able, and sustained efficacy of the
quadrivalent vaccine against CIN and
persistent infection has been demon-
strated in follow-up analysis for the
same duration of time.24 Whereas pre-
liminary studies do show an increase
to antibody titers after a challenge
dose given 5 years after the initial
vaccination, it is currently unknown
if a booster dose will be necessary.
Follow-up studies are currently ongo-
ing to determine the duration of
protection for at least 14 years after
vaccination (Table 2).

Although the efficacy of the quadri-
valent vaccine has not been tested in

Table 2
Characteristics of 2 Candidate Human Papillomavirus 

Vaccines and Trial Populations

Quadrivalent Vaccine Bivalent Vaccine 
Characteristic Merck [Gardasil] GlaxoSmithKline [Cervarix]  

Virus-like particles [VLPs] of genotypes 6, 11, 16, 18 16, 18

Substrate Yeast [Saccharomyces cerevisiae] Baculovirus expression system  

Adjuvant Proprietary aluminium hydroxyphosphate Proprietary aluminium hydroxide
sulfate (225 �g; Merck aluminium adjuvant) (500 �g) plus 50 �g 3-deacylated 

monophosphoryl lipid A (GSK AS04
adjuvant)

Schedule used in trials: 3 intramuscular 2 months between doses 1 and 2; 1 month between doses 1 and 2;
doses of 0.5 mL with intervals of: 6 months between doses 1 and 3 6 months between doses 1 and 3

Countries/regions included in Brazil (34%); Europe (21%); Brazil and North America (over 50%
phase II trials United States (45%) of women were from Brazil)

Countries/regions included in North America (25%); Latin America North America (12%); Latin America
phase III trials (27%); Europe (44%): Asia-Pacific (4%) (34%); Europe (30%); Asia-Pacific (25%)

Adolescent safety/immunogenicity Boys and girls 9-15 years Girls 10-14 years 
bridging trials Boys 10-18 years

Other trials in progress or due to start Efficacy, immunogenicity bridging Efficacy, immunogenicity bridging
and safety studies in women 25–45 years; and safety studies in women � 26 
studies of administration at the same time years; studies of administration at the
as other vaccines; safety and immunogenicity same time as other vaccines; safety
in HIV-infected persons and other and immunogenicity in African
immunocompromised groups; efficacy populations, including HIV-infected
study in men women

HIV, human immunodeficiency virus.
Reprinted from Cutts FT et al,21 with permission of the World Health Organization.
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individuals younger than 16, there are
immunogenicity data from HPV trials
to show that the immunologic re-
sponses among 9- to 15-year-old girls
at 1 month post–dose 3 were not infe-
rior to anti-HPV responses in 16- to
26-year-old adolescents and young
adults.25 Thus, given equal if not
greater immunogenic responses among
9- to 15-year-old girls, the efficacy of
the quadrivalent vaccine in this age
group is inferred.

A second HPV vaccine, the bivalent
Cervarix™ (GlaxoSmithKline, Philadel-
phia, PA), is currently pending FDA
approval. The bivalent vaccine is an
L1 VLP vaccine against HPV 16 and
18, which is also given as a series of
3 injections (0, 1, and 6 months).
Phase III trials of the bivalent vaccine
enrolled 18,644 women aged 15 to 25,
of whom 9258 received the vaccine.
As in the trials of the quadrivalent
vaccine, primary analysis was done
in women who were HPV negative at
enrollment and who completed the
vaccination series, and CIN 2� lesions
(CIN 2, CIN 3, AIS, and invasive can-
cer) were used as the primary end-
points. Combined efficacy for the
bivalent vaccine was 90.4% against
HPV 16 and 18–associated CIN 2�
lesions, with 93.3% efficacy against
HPV 16–related lesions and 83.3%
efficacy against HPV 18–related
lesions. Additional analysis of the
23 women with CIN 2� lesions re-
vealed that 14 of them had at
least 1 other HPV type in the lesion.
In 3 of these cases, the HPV 16 or 18
detected was thought unlikely to be
the cause of the cervical abnormality
due to evidence of preceding infection
with other oncogenic subtypes. Thus,
the authors concluded that if these
cases were excluded, the efficacy of
the vaccine would be 100%. The biva-
lent vaccine was also 89.2% effective
against CIN 1 lesions.26

As with the quadrivalent vaccine,
the bivalent vaccine demonstrates

evidence of some cross-reactivity
against other HPV types. Six-month
protection against persistent infection
was seen with HPV 45 (59.9% effi-
cacy) and HPV 31 (36.1% efficacy),
and 12-month protection against 12
combined non–16 or 18 HPV types
was 27.1%.26 The bivalent vaccine is
only targeted at HPV 16 and 18 and
is thus not designed to offer protec-
tion against genital warts.

Approval of Cervarix was initially
expected at the end of 2007, but the
FDA delayed its approval and requested
additional information from the manu-
facturer. There is uncertainty whether
the vaccine will be available in the

United States in 2008. The bivalent vac-
cine is currently available in Europe
and was recently approved in Australia.

Administering the Vaccine
The efficacy of HPV vaccination is
greatest when given to HPV-naive
women. Given the high correlation
between HPV infection and onset of
sexual contact (digital, oral, anal, or
vaginal), the ideal time to give the
vaccine is prior to initiation of sexual
activity. Data from the 2003 Youth
Risk Behavior Survey revealed that
7.4% of youths report sexual inter-
course before age 13, and by the end
of high school (grade 12) more than
60% of adolescents have had inter-
course, with 20.3% having had more
than 4 lifetime partners.27

When the FDA approved Gardasil in
June 2006, the vaccine was approved
for use in girls and women aged 9 to
26. The Advisory Committee on
Immunization Practices (ACIP) rec-
ommended that the vaccine should be
administered to girls aged 11 to 12 as

part of the routine vaccination sched-
ule, and that it could be administered
to girls as young as 9 years old. It
should also be offered to girls and
women aged 13 to 26 who have not
yet completed the vaccination series.28

The American College of Obstetricians
and Gynecologists, the Society for
Adolescent Medicine, and the Ameri-
can Academy of Family Physicians
support similar recommendations. As
gynecologists, it is our responsibility
to vaccinate all women between 9 and
26 who have not yet completed the
vaccination series.

The HPV vaccine is generally well
tolerated by patients. In clinical trials,

the most common side effects were
injection site pain, swelling, and
erythema. These were seen at higher
rates among patients receiving the
active vaccine compared with those
receiving placebo; however, these side
effects were rated as mild or moderate
in intensity by 94.3% of participants.
There was overall no difference in the
rates of serious side effects between
vaccine and placebo recipients. Very
few patients (0.1%) withdrew from
the trials due to adverse reactions.
The only absolute contraindication to
Gardasil is hypersensitivity to the ac-
tive substances or to any of the inac-
tive ingredients in the vaccine, and
individuals who develop symptoms
suggestive of hypersensitivity after
receiving a dose of the vaccine should
not receive further doses. The vaccine
is not recommended for use in preg-
nant women, and caution should be
used in women who are breastfeed-
ing. Effectiveness does not appear to
be altered by use of oral contracep-
tives or concomitant administration

Given the high correlation between HPV infection and onset of sexual con-
tact (digital, oral, anal, or vaginal), the ideal time to give the vaccine is prior
to initiation of sexual activity.
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of the hepatitis B vaccine, although
other vaccines have not been studied.
The immunologic response may be
decreased in patients receiving im-
munosuppressive therapies.29

Access and Law
Private insurance carriers tend to
follow ACIP guidelines, and this has
proven to be the case with the HPV
quadrivalent vaccine as well. As of
September 29, 2007, health plans cov-
ering about 98% of privately insured
individuals in the United States had
decided at the national level to reim-
burse for the quadrivalent vaccine.
Nevertheless, these decisions at the
national level can still be affected by
state and regional decisions and cov-
erage may vary. Although most girls
and women in the target age for HPV
vaccination have private insurance,
1 in 10 (12%) girls aged 9 to 18 and
3 in 10 (29%) women aged 19 to 26
are uninsured.30

The Vaccines for Children (VCF)
Program is a federally funded pro-
gram that vaccinates children who

are covered by Medicaid, or who are
Medicaid-eligible, uninsured, American
Indian or Alaskan native. VCF has
added the Gardasil vaccine to its cov-
erage list. States that have a State
Children’s Health Insurance Program
separate from their Medicaid program
are also required to cover ACIP-
recommended vaccines, though the
funding for this must come at the
state level.30

For adults with Medicaid, vaccina-
tion coverage is optional and is de-
cided on a state-by-state basis. There
is currently no public funding avail-
able for uninsured adults for the HPV
vaccine; however, Merck has estab-
lished a vaccination assistance pro-
gram for uninsured women whose
income is below 200% of the poverty
level, and on an individual basis ad-
ditional exceptions can be made for
patients with higher incomes.31

Since the ACIP recommendations to
vaccinate all girls aged 11 to 12 were
issued, there has been a tremendous
amount of debate regarding whether
to mandate the HPV vaccine as part

of school vaccination programs. The
debate includes considerations about
the vaccine’s safety, cost, and moral
objections to vaccinating girls against
a sexually transmitted infection.
School vaccination programs are reg-
ulated by the state and, in 2007, at
least 24 states and the District of
Columbia introduced legislation that
would mandate HPV vaccine coverage,
the majority of which are still under
consideration. In February 2007, Texas
was the first state to enact a mandate
for vaccination by executive order of
the governor; however, this mandate
was later overturned by the state legis-
lature. Virginia is the only other state
that so far has also passed a bill man-
dating vaccination, which would go
into effect October 2008, and a bill
that would delay the requirement is
currently under consideration.

Conclusions
The human papillomavirus is the most
common sexually transmitted infec-
tion in the United States and is the
cause of cervical cancer and genital

Main Points
• High-risk strains of the human papillomavirus (HPV) are now well established as the causative agents responsible for cervical

dysplasia. HPV 16 is the most oncogenic, accounting for almost half of all cervical cancers, and HPV 16 and 18 together account
for approximately 70% of cervical cancers. 

• Most HPV infections are acquired within the first years of sexual activity, and the risk of infection is proportionally related to
the number of sexual partners. However, the majority of HPV infections are transient in young women.

• Cervical intraepithelial neoplasia (CIN) caused by HPV can clear without treatment, but the rate of clearance varies according to
the severity of the lesion; high-grade lesions have a greater rate of progression to cervical cancer.

• In a combined analysis of data from 4 clinical trials, the efficacy of the quadrivalent vaccine in the per-protocol group was 99%
against HPV type 16/18–related CIN grade 2/3 or adenocarcinoma in situ.

• Protection against genital warts caused by HPV types 6, 11, 16, or 18 was likewise high, with the vaccine preventing 99% of
these infections.

• The efficacy of HPV vaccination is greatest when given to HPV-naive women.

• The Advisory Committee on Immunization Practices recommended that the vaccine should be administered to girls aged 11 to 12
as part of the routine vaccination schedule, and that it could be administered to girls as young as 9 years old. It should also be
offered to girls and women aged 13 to 26 who have not yet completed the vaccination series. The American College of Obstetri-
cians and Gynecologists, the Society for Adolescent Medicine, and the American Academy of Family Physicians support similar
recommendations.

• Debate is currently ongoing with regard to whether the HPV vaccine will become part of the mandatory vaccination schedule.
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warts. The quadrivalent HPV vaccine
is 99% effective at preventing the
high-grade cervical lesions caused by
HPV types 16 and 18 that are precur-
sors to cervical cancer, and is equally
effective at preventing HPV 6 and
11–related genital warts when given
to HPV-naive individuals. It can also
reduce a significant number of infec-
tions when given to women with
some prior HPV exposure. Efficacy
has been shown for up to 5 years, and
follow-up is ongoing. A second biva-
lent HPV vaccine has been developed
that is effective against HPV 16 and
18, but is not yet available in the
United States. The quadrivalent
vaccine is currently recommended for
girls aged 11 to 12, catch-up vaccina-
tion is recommended for women up to
the age of 26, and most insurance plans
cover the vaccine. Debate is currently
ongoing with regard to whether the
vaccine will become a part of the
mandatory vaccination schedule.

Dr. Laufer is on the Merck Vaccine Divi-
sion OB/GYN Advisory Board and Speak-
ers' Bureau, is the recipient of a Johnson
& Johnson Personal Products Research
Grant, and is on the TAP Pharmaceuticals
Speakers' Bureau.
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